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(57) ABSTRACT 
The present invention discloses a method, system and appa 
ratus of multi-subframe scheduling. The method of multi 
Subframe scheduling comprises: sending a terminal a con 
tinuous scheduling indication, a first Hybrid Automatic 
Repeat Request (HARQ) process number corresponding to a 
first scheduled subframe, and a scheduling configuration 
parameter of multi-subframe scheduling; acquiring a second 
HARO process number corresponding to a currently-sched 
uling subframe according to the first HARQ process number 
corresponding to the first scheduled Subframe and the con 
tinuous scheduling indication, and performing a data packet 
transmission of the corresponding second HARQ process 
number in the currently-scheduling Subframe by using the 
scheduling configuration parameter, each scheduled Sub 
frame of the multi-subframe scheduling carrying one data 
packet, and each scheduled subframe of the multi-subframe 
scheduling using the scheduling configuration parameter. 
The embodiments of the present invention may save control 
signaling overhead of the system and improve spectrum effi 
ciency of the system. 
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Radio frame Tril 307200T = 10 ms 
slot, T - 15360T = 0.5 ms 

o || 1 || 2 || 3 | . 
subframe 

Sending a terminal a continuous scheduling indication, a Hybrid 
Automatic Repeat Request process number corresponding to a first 101 

Scheduled subframe, and a scheduling configuration parameter of multi 
subframe scheduling 

Acquiring a Hybrid Automatic Repeat Request process number 
corresponding to a current scheduled subframe according to the Hybrid 
Automatic Repeat Request process number corresponding to the first 
Scheduled subframe and the continuous scheduling indication, and 102 
performing data packet transmission of the corresponding Hybrid 
Automatic Repeat Request process number in the current scheduled 

Subframe by using the scheduling configuration parameter 

Fig. 2 

Receiving a continuous scheduling indication of multi-subframe 
Scheduling, a Hybrid Automatic Repeat Request process number 
corresponding to a first scheduled subframe and a scheduling 

configuration parameter sent by a base station 

Acquiring the hybrid automatic repeat request process number 
corresponding to the current scheduled subframe according to the 

hybrid automatic repeat request process number corresponding to the 
first scheduled subframe and the continuously-scheduled indication, 202 
and performing a data packet transmission of the corresponding 
Hybrid Automatic Repeat Request process number in the current 

Scheduled subframe by using the Scheduling configuration parameter, 

Fig. 3 
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PDCCH 0. 
Subframe numbering 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

HARQprocess number 0 1 2 3 4 567 2X3X0SX 6X 1 
ACK/NAK 0 1 2X3X45X 6X 7 23 

Fig. 4a 

PDCCH 0. 
Subframe numbering 0 1 2 3 4 5 6 7 8 9 10 1 1 12 13 14 15 1617 
HARQ process number 0 1 2 3 4 567 2X3X 05X 6X 

ACK/NAK 0 1 2X3X 45X 6X 7 2305 

Fig.4b 

PDCCH 0. 0. 
Subframe numbering 0 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 16 17 

HARQprocess number 0 1 2 3 4 567 014X5X 2 367 
ACK/NAK 0 1 2 3 4X5X 67 0145 

Fig. 5 

PDCCH 0. 1 
Subframe numbering O 1 2 3 4 5 6 7 8 9 10 1 12 

HARQ process number 0 1 2 3 4 O IX 
ACK/NAK 0 IX 2 3 4 

Fig. 6 
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METHOD, SYSTEMAND APPARATUS OF 
MULT-SUBFRAME SCHEDULING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of International Appli 
cation No. PCT/CN2011/072026 filed on Mar. 22, 2011, 
which claims priority to Chinese Patent Application No. 
201010131399.9, filed on Mar. 22, 2010, both of which are 
hereby incorporated by reference in their entireties. 

FIELD OF TECHNOLOGY 

The embodiments of the present invention relates to tech 
nologies, and particularly, to a method, system and apparatus 
of multi-subframe scheduling. 

BACKGROUND 

In the existing 3rd Generation Partnership Project (3rd 
Generation Partnership Project, 3GPP for short) Evolved 
Universal Mobile Telecommunications System (Universal 
Mobile Telecommunications System, UMTS for short) Ter 
restrial Radio Access (Evolved-UMTS Terrestrial Radio 
Access, E-UTRA for short) system, two modes, Frequency 
Division Duplexing (Frequency Division Duplexing, FDD 
for short) and Time Division Duplexing (Time Division 
Duplexing, TDD for short) are supported. In the Long Term 
Evolution (Long Term Evolution, LTE for short) system, a 
terminal receives downlink data and transmits uplink data on 
uplink and downlink resources respectively, according to an 
indication of Physical Downlink Control Channel (Physical 
Downlink Control Channel, PDCCH for short) sent by a base 
station. In a LTE FDD system, the maximum of number of 
Hybrid Automatic Repeat Request (Hybrid Automatic 
Repeat Request, HARQ for short) processes is 8, and syn 
chronized adaptive or non-adaptive retransmission is adopted 
in uplink, and non-synchronized adaptive retransmission is 
adopted in downlink. In the LTE TDD system, the maximum 
of number of HARQ processes is 15. 

Uplink data transmission is taken as an example. A base 
station sends a corresponding uplink resource indication (UL 
grant) on a PDCCH resource in subframe 0 to perform uplink 
subframe scheduling. Upon receiving the PDCCH, the termi 
nal acquires resource position and corresponding transmis 
sion configuration indication information of uplink transmis 
Sion. According to a timing relationship specified by the LTE 
protocol, the terminal may transmit uplink service data 
needed on a corresponding resource in the fourth subframe 
after the subframe in which the PDCCH is received. Upon 
receiving the data packet transmitted by the terminal, the base 
station may determine whether the data packet is correct by 
Cyclic Redundancy Check (Cyclic Redundancy Check, CRC 
for short). In the fourth subframe after the terminal transmits 
the uplink data, the base station sends indication information 
indicating whether the data packet is correct. If an error 
occurs to the data packet, the base station makes the PDCCH 
of the subframe which carries error information carry a 
retransmission UL grant of retransmitted data packet simul 
taneously. The terminal performs a new data transmission 
according to corresponding retransmission PDCCH informa 
tion until the terminal receives an Acknowledgment (Ac 
knowledgment, ACK for short) indication sent by the base 
station, or gives up the retransmission of the existing data 
packet when the maximum of times of data retransmission is 
reached. 
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2 
For downlink data transmission, upon receiving a data 

packet sent by the base station, the terminal needs to feedback 
corresponding uplink ACK or Non-Acknowledgment (Non 
Acknowledgment, NAK for short) information, wherein 
there is a mapping relationship between the existing serial 
number of uplink ACK/NACK and a corresponding PDCCH 
transmission position of the terminal. The terminal may send 
the ACK/NACK information on a corresponding uplink 
transmission resource according to the PDCCH transmission 
position. 

In the existing LTE specifications, each PDCCH schedules 
resources of one subframe to perform data transmission. 
Since each newly-transmitted data packet needs a PDCCH 
resource scheduling indication, in the case that a user channel 
is stable, frequent change of configuration information of data 
transmission will cause higher signaling overhead and lower 
spectrum efficiency. 

SUMMARY 

Embodiments of the present invention provide a method, 
system and apparatus of multi-subframe scheduling, so as to 
address issues that, in the prior art, control signaling overhead 
of a system is high and spectrum efficiency is lower, thus 
reducing the control signaling overhead of the system and 
improving the spectrum efficiency. 
An embodiment of the present invention provides a method 

of multi-subframe scheduling, including: sending to a termi 
nal a continuous scheduling indication of multi-subframe 
scheduling, a Hybrid Automatic Repeat Request process 
number corresponding to a first scheduled Subframe and a 
scheduling configuration parameter; acquiring a Hybrid 
Automatic Repeat Request process number corresponding to 
a currently-scheduling subframe according to the Hybrid 
Automatic Repeat Request process number corresponding to 
the first scheduled Subframe and the continuous scheduling 
indication, and performing a data packet transmission of the 
corresponding Hybrid Automatic Repeat Request process 
number in the currently-scheduling Subframe by using the 
scheduling configuration parameter. Each scheduled Sub 
frame of the multi-subframe scheduling carries one data 
packet, and each scheduled subframe of the multi-subframe 
scheduling utilizes the scheduling configuration parameter. 
An embodiment of the present invention provides a method 

of multi-subframe scheduling, including: receiving a con 
tinuous scheduling indication of multi-subframe scheduling, 
a Hybrid Automatic Repeat Request process number corre 
sponding to a first scheduled subframe and a scheduling con 
figuration parameter sent by a base station; acquiring a 
Hybrid Automatic Repeat Request process number corre 
sponding to a currently-scheduling Subframe according to the 
Hybrid Automatic Repeat Request process number corre 
sponding to the first scheduled Subframe and the continuous 
scheduling indication, and performing a data packet trans 
mission of the corresponding Hybrid Automatic Repeat 
Request process number in the currently-scheduling Sub 
frame by using the scheduling configuration parameter. Each 
scheduled subframe of the multi-subframe scheduling carries 
one data packet, and each Scheduled Subframe of the multi 
Subframe scheduling utilizes the scheduling configuration 
parameter. 
An embodiment of the present invention provides a base 

station, including: a scheduling indication sending module 
for sending to a terminal a continuous scheduling indication 
of multi-subframe scheduling, a Hybrid Automatic Repeat 
Request process number corresponding to a first scheduled 
Subframe, and a scheduling configuration parameter, a data 
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packet transmission module for acquiring a Hybrid Auto 
matic Repeat Request process number corresponding to a 
currently-scheduling Subframe according to the Hybrid Auto 
matic Repeat Request process number corresponding to the 
first scheduled subframe and the continuous scheduling indi 
cation, and performing data packet transmission of the cor 
responding Hybrid Automatic Repeat Request process num 
ber in the currently-scheduling subframe by using the 
scheduling configuration parameter. Each scheduled Sub 
frame of the multi-subframe scheduling carries one data 
packet, and each scheduled subframe of the multi-subframe 
scheduling utilizes the scheduling configuration parameter. 
An embodiment of the present invention provides a termi 

nal, including: a scheduling indication receiving module for 
receiving a continuous scheduling indication of multi-Sub 
frame scheduling, a Hybrid Automatic Repeat Request pro 
cess number corresponding to a first scheduled subframe and 
a scheduling configuration parameter sent by a base station; a 
data packet transmission module for acquiring a Hybrid 
Automatic Repeat Request process number corresponding to 
a currently-scheduling subframe according to the Hybrid 
Automatic Repeat Request process number corresponding to 
the first scheduled Subframe and the continuous scheduling 
indication, and performing data packet transmission of the 
corresponding Hybrid Automatic Repeat Request process 
number in the currently-scheduling Subframe by using the 
scheduling configuration parameter; each scheduled Sub 
frame of the multi-subframe scheduling carrying one data 
packet, and each scheduled subframe of the multi-subframe 
scheduling utilizing the scheduling configuration parameter. 
An embodiment of the present invention provides a system 

of multi-subframe scheduling, including any one of the above 
base stations and any one of the above terminals. 

The method, system and apparatus of multi-subframe 
scheduling may realize multi-subframe scheduling by send 
ing a Hybrid Automatic Repeat Request process number of 
each currently-scheduling subframe and a continuous sched 
uling indication, thus saving control signaling overhead of the 
system and improving spectrum efficiency of the system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

To illustrate the technical solution under the embodiments 
of the present invention or the prior art more clearly, a brief 
introduction on the accompanying drawings which are 
needed in the description of the embodiments or the prior art 
is given below. Apparently, the accompanying drawings in the 
description below are merely some of the embodiments of the 
present invention, based on which other drawings may be 
acquired by the persons of ordinary skill in the art without any 
inventive effort. 

FIG. 1 illustrates a frame structure of a FDD mode accord 
ing to an embodiment of the present invention; 

FIG. 2 is a flowchart of the first embodiment of a method of 
multi-subframe scheduling according to the present inven 
tion; 

FIG.3 is a flowchart of a second embodiment of the method 
of multi-subframe scheduling according to the present inven 
tion; 

FIG. 4a is a schematic diagram of a third embodiment of 
the method of multi-subframe scheduling according to the 
present invention; 

FIG. 4b is a schematic diagram of the process of prolong 
ing the number of continuously-scheduled subframes in the 
third embodiment of the method of multi-subframe schedul 
ing according to the present invention; 
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4 
FIG. 5 is a schematic diagram of a fourth embodiment of 

the method of multi-subframe scheduling according to the 
present invention; 

FIG. 6 is a schematic diagram of a fifth embodiment of the 
method of multi-subframe scheduling according to the 
present invention; 

FIG. 7 is a schematic structure diagram of a first embodi 
ment of a base station according to the present invention; 

FIG. 8 is a schematic structure diagram of a second 
embodiment of the base station according to the present 
invention; 

FIG. 9 is a schematic structure diagram of a first embodi 
ment of a terminal according to the present invention; 

FIG. 10 is a schematic structure diagram of a second 
embodiment of the terminal according to the present inven 
tion; 

FIG.11 is a schematic structure diagram of an embodiment 
of a system of multi-subframe scheduling according to the 
present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

In order to better understand the objectives, solutions and 
advantages of the embodiments of the present invention, the 
technical solutions according to the embodiments of the 
present invention will be described clearly and completely 
hereinafter with reference to the accompanying drawings in 
the embodiments of the present invention. Evidently, the 
described embodiments are merely part, but not all, of the 
embodiments of the present invention. All other embodi 
ments, which can be derived by the persons of ordinary skills 
in the art based on the embodiments of the present invention 
without any inventive efforts, shall fall into the protection 
Scope of the present invention. 

FIG. 1 illustrates a frame structure of a FDD mode accord 
ing to an embodiment of the present invention. Each radio 
frame has a length of 10 milliseconds and consists of two 
half-frames each of which has a length of 5 milliseconds. 
Each radio frame consists of 20 slots each of which has a 
length of 0.5 millisecond. Each subframe consists of two slots 
and has a length of 1 millisecond. 

FIG. 2 is a flowchart of a first embodiment of a method of 
multi-subframe scheduling according to the present inven 
tion. As shown in FIG. 2, the method of multi-subframe 
scheduling includes the following contents. 

Step 101: a continuous scheduling indication, a Hybrid 
Automatic Repeat Request process number corresponding to 
a first scheduled subframe and a scheduling configuration 
parameter of multi-subframe scheduling are sent to a termi 
nal. 

Particularly, step 101 may include the following cases. 
Case 1: a higher layer signaling carrying the continuous 

scheduling indication and notifying the terminal to start or to 
cancel multi-subframe scheduling is sent to the terminal, and 
a Physical Downlink Control Channel carrying the schedul 
ing configuration parameter and the Hybrid Automatic 
Repeat Request process number corresponding to the first 
scheduled subframe is sent to the terminal. 

Firstly, the terminal may be notified to start the multi 
Subframe scheduling by a higher layer signaling, for example, 
a multi-subframe scheduling starting signaling of the higher 
layer, and the continuous scheduling indication of this sched 
uling, for example, the number of all continuously-Scheduled 
subframes or the number of continuously-scheduled sub 
frames after the first scheduled subframe is sent to the termi 
nal simultaneously. And then, the scheduling configuration 
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parameter and the Hybrid Automatic Repeat Request process 
number corresponding to the first scheduled subframe are 
sent to the terminal by a physical layer signaling, for example, 
a Physical Downlink Control Channel. 

Case 2: a Physical Downlink Control Channel carrying the 
continuous scheduling indication, the Hybrid Automatic 
Repeat Request process number corresponding to the first 
scheduled subframe and a scheduling configuration param 
eter is sent to the terminal. 

Firstly, the base station may notify the terminal to start the 
multi-subframe scheduling by a higher layer signaling, for 
example, a multi-subframe scheduling starting signaling of 
the higher layer, and then send the terminal the scheduling 
configuration parameter, the continuous scheduling indica 
tion and the Hybrid Automatic Repeat Request process num 
ber corresponding to the first scheduled subframe by a physi 
cal layer signaling, for example, a Physical Downlink Control 
Channel (PDCCH). The PDCCH may include a downlink 
resource indication, for example, DL scheduling, and may 
also include an uplink resource indication, for example, UL 
grant. 

In case 2, the above method of carrying the number of the 
Subframes of this scheduling may include setting the continu 
ous scheduling indication in a newly-increased bit or reused 
bit of the Physical Downlink Control Channel. The reused bit 
is a Redundancy Version (Redundancy Version, RV for short) 
field in a downlink resource indication of the Physical Down 
link Control Channel, or a padding bit in a uplink resource 
indication of the Physical Downlink Control Channel. 

In case 2 above, the signaling occupied by the multi-Sub 
frame scheduling may be reduced by adopting the direct 
transmission of the continuous scheduling indication in the 
PDCCH, which helps to save signaling resources. The exist 
ing PDCCH resources may be used directly by using the 
reused bit of the PDCCH such as Redundancy Version field or 
padding bit, etc., without the need to increase an information 
element of the PDCCH, which facilitates the setting and 
further saves signaling resources. 

Step 102: a Hybrid Automatic Repeat Request process 
number corresponding to a currently-scheduling Subframe is 
acquired according to the Hybrid Automatic Repeat Request 
process number corresponding to the first scheduled Sub 
frame and the continuous scheduling indication, and trans 
mission of a data packet of the corresponding Hybrid Auto 
matic Repeat Request process number is performed in the 
currently-scheduling subframe by using the scheduling con 
figuration parameter. 

In the present embodiment, each scheduled subframe of the 
above multi-subframe scheduling carries one data packet, and 
each scheduled subframe of the above multi-subframe sched 
uling uses the above scheduling configuration parameter. 
When the continuous scheduling indication includes the 

number of all continuously-scheduled subframes or the num 
ber of continuously-scheduled subframes after the first sched 
uled subframe, the specific process of acquiring a Hybrid 
Automatic Repeat Request process number corresponding to 
a currently-scheduling subframe according to the Hybrid 
Automatic Repeat Request process number corresponding to 
the first scheduled Subframe and the continuous scheduling 
indication may include that a minimum value is selected each 
time from currently-available Hybrid Automatic Repeat 
Request process numbers as the hybrid Automatic Repeat 
Request process number of the currently-scheduling Sub 
frame according to the number of all continuously-scheduled 
subframes or the number of continuously-scheduled sub 
frames after the first scheduled subframe, or that one of cur 
rently-available Hybrid Automatic Repeat Request process 
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6 
numbers is selected as the Hybrid Automatic Repeat Request 
process number of the currently-scheduling subframe in an 
ascending order, according to the number of all continuously 
scheduled subframes or the number of continuously-sched 
uled subframes after the first scheduled subframe and the 
Hybrid Automatic Repeat Request process number corre 
sponding to the first scheduled Subframe. 

Furthermore, if a data packet carried in each scheduled 
Subframe of the multi-subframe scheduling is a newly-trans 
mitted data packet and there is Non-Acknowledge informa 
tion in feedback information acquired by transmitting the 
newly-transmitted data packet, a retransmission resource 
indication signaling carrying a Hybrid Automatic Repeat 
Request process number corresponding to the Non-Acknowl 
edge information is sent to the terminal, and a retransmitted 
data packet of the Hybrid Automatic Repeat Request process 
number corresponding to the Non-Acknowledge information 
is received from the terminal or is sent to the terminal in a 
retransmission subframe corresponding to the retransmission 
resource indication signaling. Particularly, the base station 
may preset a retransmission delay time, and send it to the 
terminal by carrying it in the retransmission resource indica 
tion signaling, or notify the terminal of it by other signaling. 
After the set retransmission delay time, the base station 
schedules the retransmitted data packet of the Hybrid Auto 
matic Repeat Request process number corresponding to the 
Non-Acknowledge information included in the retransmis 
sion resource indication signaling. 

Furthermore, if the newly-transmitted data packet and the 
retransmitted data packet are scheduled in a same scheduled 
subframe, the retransmitted data packet is preferably sched 
uled in the same scheduled subframe. 

Furthermore, in each multi-subframe scheduling, when the 
newly-transmitted data packet of the Hybrid Automatic 
Repeat Request process number corresponding to the cur 
rently-scheduling Subframe is scheduled, errors may occur 
continuously, and thus there are multiple pieces of Non-Ac 
knowledge information in feedback information acquired. At 
this time, if there are continuous multiple pieces of Non 
Acknowledge information in the feedback information 
acquired by transmitting the newly-transmitted data packet, 
the retransmission resource indication signaling further 
includes the number of all continuous retransmission Sub 
frame corresponding to the continuous multiple pieces of 
Non-Acknowledge information or the number of continuous 
retransmission Subframes after a first retransmission Sub 
frame. 
When there is a stronger interference between the base 

station of the present cell and the base station of an adjacent 
cell, the interference may be avoided or decreased by a 
method of reserving a resource. The specific method is to 
obtain the information of the adjacent cell from an interface 
between base stations, wherein the information of the adja 
cent cell includes one or more of the following: frequency 
domain position occupied by a Physical Downlink Control 
Channel allocated by the base station of the adjacent cell, 
transmission time and transmission power, or includes one or 
more of the following: frequency domain position occupied 
by the Physical Uplink Control Channel allocated by the base 
station of the adjacent cell, transmission time and transmis 
sion power. The information of a strong interference cell 
whose interference level is higher than a set threshold value is 
acquired according to the information of the adjacent cell, 
Physical Downlink Control Channels of the strong interfer 
ence cell and the present cell are coordinately allocated in 
different Subframes according to the information of the strong 
interference cell, and the scheduled subframe in which the 
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base station of the present cell sends the Physical Downlink 
Control Channel of the multi-subframe scheduling to the 
terminal is determined, and thus time domain resources are 
reserved for the Physical Downlink Control Channels of the 
strong interference cell and the present cell. Or, the Physical 
Uplink Control Channels of the strong interference cell and 
the present cell are coordinately allocated in different fre 
quency bands which are not overlapped with each other, and 
thus frequency domain resources are reserved for the Physical 
Uplink Control Channels of the strong interference cell and 
the present cell, so as to feedback ACK or NAK information. 

In addition, in semi-persistent Scheduling, a semi-persis 
tent subframe scheduling interval may be sent to the terminal 
by a higher layer signaling. The semi-persistent subframe 
scheduling interval whose value is 1, 2, 4, 5, 8, may be added 
to the existing semi-persistent scheduling period. And, the 
terminal is notified of a corresponding semi-persistent trans 
mission scheduling length for indication. In the specific 
scheduling, the base station schedules the newly-transmitted 
data packet of the Hybrid Automatic Repeat Request process 
number corresponding to the currently-scheduling subframe 
in each semi-persistent subframe scheduling interval, accord 
ing to the Hybrid Automatic Repeat Request process number 
corresponding to the first scheduled subframe, the continuous 
scheduling indication and the semi-persistent subframe 
scheduling interval in each multi-subframe scheduling. 
The present embodiment may realize multi-subframe 

scheduling by that the base station sends the scheduling con 
figuration parameter, the continuous scheduling indication 
and the Hybrid Automatic Repeat Request process number 
corresponding to the first scheduled subframe to the terminal, 
saving control signaling overhead of the system and improv 
ing spectrum efficiency of the system. It may be more com 
patible with the existing system by adopting single-subframe 
scheduling in retransmission, while the control signaling 
overhead of the system may be further reduced and the per 
formance of the system may be improved by adopting multi 
Subframe scheduling in retransmission. When a single 
PDCCH is used to perform data scheduling of multiple sub 
frames, a resource may be reserved, and interaction informa 
tion may be sent by control channels between base stations 
when there is an adjacent strong interference cell, which 
avoids that the control channels of strong interference cells 
schedule data in a same time, thus reducing interference 
between the control channels. 

FIG. 3 is a flowchart of a second embodiment of a method 
of multi-subframe scheduling according to the present inven 
tion. As shown in FIG. 3, the method of multi-subframe 
scheduling includes the following contents. 

Step 201: a continuous scheduling indication, a Hybrid 
Automatic Repeat Request process number corresponding to 
a first scheduled subframe and a scheduling configuration 
parameter of a multi-subframe scheduling sent by a base 
station are received. 

Specifically, step 201 may include the following cases. 
Case 1: a higher layer signaling carrying the continuous 

scheduling indication sent by the base station is received, the 
higher layer signaling is used for notifying the terminal to 
start or to cancel the multi-subframe scheduling, and a Physi 
cal Downlink Control Channel carrying the scheduling con 
figuration parameter and the Hybrid Automatic Repeat 
Request process number corresponding to the first scheduled 
subframe sent by the base station is received. 
The terminal may acquire a starting indication of the multi 

Subframe scheduling from the higher layer signaling of the 
base station, for example, a multi-subframe scheduling start 
ing signaling, and acquire the continuous scheduling indica 
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8 
tion of this scheduling simultaneously, for example, the num 
ber of all continuously-scheduled subframes, or the number 
of continuously-scheduled subframes after the first scheduled 
subframe. And then, the Hybrid Automatic Repeat Request 
process number corresponding to the first scheduled Sub 
frame is acquired by a physical layer signaling of the base 
station, for example, a Physical Downlink Control Channel. 
Case 2: a Physical Downlink Control Channel carrying the 

continuous scheduling indication, the Hybrid Automatic 
Repeat Request process number corresponding to the first 
scheduled Subframe and the scheduling configuration param 
eter sent by the base station is received. 

Firstly, the terminal may acquire a starting indication of the 
multi-subframe scheduling from a higher layer signaling of 
the base station, for example, a multi-subframe scheduling 
starting signaling, then acquire the scheduling configuration 
parameter, the Hybrid Automatic Repeat Request process 
number corresponding to the first scheduled subframe and the 
continuous scheduling indication from a physical layer sig 
naling, for example, Physical Downlink Control Channel 
(PDCCH). The PDCCH may include a downlink resource 
indication, for example, DL scheduling, and may also include 
an uplink resource indication, for example, UL grant. The 
continuous scheduling indication may be acquired from a 
newly-increased bit or a reused bit of the PDCCH, wherein 
the reused bit may be a Redundancy Version field in the 
downlink resource indication of the PDCCH, or a padding bit 
in the uplink resource indication of the PDCCH. 

In addition, the terminal may determine whether this 
scheduling is single-subframe scheduling or multi-subframe 
scheduling, according to a downlink transmission control 
information format in the Physical Downlink Control Chan 
nel received. For example, in downlink transmission, the 
PDCCH adopts multiple kinds of Downlink Control Infor 
mation (Downlink Control Information, DCI for short) for 
mats to perform downlink scheduling transmission. In the 
case that a multi-subframe scheduling transmission mode is 
started, part of the DCI formats may be reserved for single 
Subframe scheduling of newly-transmitted data, and other 
DCI formats may be used for multi-subframe scheduling. The 
formats of the PDCCH include DCI format 0 for uplink 
scheduling, and further include DCI formats 1, 1a, 1b, 1c, 2. 
2a, 3 for downlink resource scheduling, so as to perform 
downlink resource indication in different transmission 
modes. DCI format 0 is used for uplink scheduling, which 
includes a resource scheduling indication field, a new data 
indication field, a Demodulation Reference Signal (Demodu 
lation Reference Signal, DMRS for short) cycle shift indica 
tion field, a modulation and coding indication field, a Channel 
Quality Indicator (Channel Quality Indicator, COI for short) 
request field, a Cyclical Redundancy Check (Cyclical Redun 
dancy Check, CRC for short) field and the like. Other DCI 
format is used for indicating downlink data scheduling, which 
includes a resource scheduling indication field, a new data 
indication field, a modulation and coding indication field, a 
power control indication field, a CRC field, HARQ process 
indication field, a Redundancy Version indication field and 
the like. In part of the DCI formats, there are 1 or 2 unused bits 
for meeting the requirement of code rate to be used for pad 
ding. It is assumed that DCI 1a is reserved for single subframe 
scheduling, and other formats are reserved for multi-Sub 
frame scheduling. In uplink transmission, only DCI format 0 
is used for uplink transmission scheduling, and other uplink 
scheduling DCI formats may be added in the LTE-A protocol. 
It may be determined whether single-subframe scheduling or 
multi-subframe scheduling is adopted currently according to 
the different DCI formats of the PDCCH. 
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Step 202: a Hybrid Automatic Repeat Request process 
number corresponding to a currently-scheduling Subframe is 
acquired according to the Hybrid Automatic Repeat Request 
process number corresponding to the first scheduled Sub 
frame and the continuous scheduling indication, and a data 
packet transmission of the corresponding Hybrid Automatic 
Repeat Request process number is performed in the cur 
rently-scheduling Subframe by using the scheduling configu 
ration parameter. 

In the present embodiment, each scheduled subframe of the 
above multi-subframe scheduling carries one data packet, and 
each scheduled subframe of the above multi-subframe sched 
uling utilizes the scheduling configuration parameter. 

If the continuous scheduling indication includes the num 
ber of all continuously-scheduled subframe or the number of 
continuously-scheduled subframes after the first scheduled 
subframe, after the base station sends the terminal the multi 
Subframe scheduling start signaling, the process of acquiring 
a Hybrid Automatic Repeat Request process number corre 
sponding to a currently-scheduling Subframe according to the 
Hybrid Automatic Repeat Request process number corre 
sponding to the first scheduled Subframe and the continuous 
scheduling indication may include the following examples. 

EXAMPLE1 

a minimum value is selected each time from currently 
available Hybrid Automatic Repeat Request process numbers 
as the Hybrid Automatic Repeat Request process number of 
the currently-scheduling Subframe, according to the number 
of all continuously-scheduled subframes or the number of 
continuously-scheduled subframes after the first scheduled 
subframe. 

EXAMPLE 2 

one of the currently-available Hybrid Automatic Repeat 
Request process numbers is selected as the Hybrid Automatic 
Repeat Request process number of the currently-scheduling 
Subframes each time in an ascending order, according to the 
number of all continuously-scheduled subframes or the num 
ber of continuously-scheduled subframes after the first sched 
uled subframe and the Hybrid Automatic Repeat Request 
process number corresponding to the first scheduled Sub 
frame. 
The present embodiment may realize multi-subframe 

scheduling by that the terminal receives the scheduling con 
figuration parameter, the continuous scheduling indication 
and the Hybrid Automatic Repeat Request process number 
corresponding to the first scheduled subframesent by the base 
station, saving control signaling overhead of the system and 
improving spectrum efficiency of the system. It may be more 
compatible with the existing system by adopting single-sub 
frame scheduling in retransmission, while the control signal 
ing overhead of a system may be further reduced and the 
performance of the system may be improved by adopting 
multi-subframe scheduling in retransmission. When a single 
PDCCH is used to perform data scheduling of multiple sub 
frames, a resource may be reserved, and the interaction infor 
mation may be sent by control channels between base stations 
when there is an adjacent strong interference cell, which 
avoids that data is scheduled on the control channels of the 
strong interference cells in a same time, thus reducing the 
interference between the control channels. 

FIG. 4a is a schematic diagram of a third embodiment of a 
method of multi-subframe scheduling according to the 
present invention. A base station sends a UE a multi-subframe 
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10 
scheduling starting signaling, for instructing a terminal to 
start a data transmission mode of multi-subframe receiving 
and sending. The multi-subframe scheduling starting signal 
ing may be sent by a higher layer signaling (for example, an 
MAC or RLC layer signaling), to configure for newly-trans 
mitted data packets the number of subframes which need to be 
scheduled each time, for example, the number of the continu 
ously-sent or continuously-received subframes in each multi 
Subframe scheduling, wherein the range of the number may 
be larger than 1, but less than or equal to the maximum value 
of the number of HARQ processes of the system, such as 2, 3, 
4, 5, 6, 7, 8, etc. The base station may perform a continuous 
Subframes scheduling configuration or change the corre 
sponding configuration of a current user according to the 
service type of the current transmission, number of cell users, 
and user channel condition and other information, and notify 
the terminal of the change information of the corresponding 
configuration by a higher layer signaling. The terminal Sched 
ules the corresponding resources to perform data transmis 
sion according to the moment at which the base station sends 
the PDCCH. 

In an embodiment of the present invention, the terminal 
may acquire the continuous scheduling indication from the 
higher layer singling or physical layer control signaling 
received, and acquire the scheduling configuration parameter, 
the HARQ process number of the first scheduled subframe, 
the feedback position corresponding to the individual 
Acknowledge/Non-Acknowledge (ACK/NACK) and other 
information from the physical layer control signaling. As 
shown in FIG. 4a, it is assumed that the number of the con 
figured moments, namely, Subframes, which need to be con 
tinuously scheduled in each multi-subframe scheduling is 
four, and at the first moment, namely, the first subframe #0, 
the terminal receives the PDCCH of downlink transmission 
sent by the base station, wherein the PDCCH carries a current 
HARO process number corresponding to the PDCCH corre 
sponding to the first scheduled subframe, a modulation and 
coding mode, a resource indication and other information, 
which correspondingly indicates subframe #0, subframe #1, 
subframe #2, subframe #3 which may be continuously sched 
uled this time. At this time, there is a PDCCH which is sent in 
the first subframe #0, while there is no PDCCH which is sent 
in the subsequent three subframes, subframe #1, subframe #2, 
subframe #3. In downlink transmission, the PDCCH carries a 
downlink resource indication (DL scheduling), and the DL 
scheduling carries the HARQ process number of the first 
moment of the multi-subframe scheduling. For example, in 
subframe #0, the HARQ process number of the first subframe 
configured by the base station is “0”, and the UE may calcu 
late the HARQ process numbers of the subsequent continu 
ously-scheduled subframes, in which no PDCCH is sent, of 
the multi-subframe scheduling according to the HARQ pro 
cess number '0' in terms of temporal sequence, namely, the 
value of serial number of subframes. For example, one of the 
currently-available HARQ process numbers is selected as the 
HARO process number corresponding to each of Subsequent 
Subframes in an ascending order, or a minimum value may be 
selected from the currently-available HARQ process num 
bers as the HARQ process number of a subframe in which no 
PDCCH is sent. 
The base station may transmit the newly-transmitted data 

packet on a corresponding resource according to a timing 
relationship between the downlink resource indication and 
the downlink data transmission, uplink ACK/NACK informa 
tion. There is a mapping relationship between the uplink 
ACK/NACK information and the resource position of the 
PDCCH. For a downlink data packet with a downlink 
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resource indication, the terminal may send the corresponding 
uplink ACK/NACK information on a corresponding uplink 
ACK/NACK resource according to the PDCCH. For a sub 
frame without a downlink resource indication, each UE may 
be notified of specific channel position orchannel range infor- 5 
mation for transmitting the uplink ACK/NACK information 
by a higher layer signaling. For example, the UE is notified by 
the higher layer signaling that corresponding uplink ACK/ 
NACK information may be transmitted on the uplink ACK/ 
NACK resources indicated by the uplink subframe #5, sub- 10 
frame #6, and subframe #7 when downlink newly-transmitted 
data packets are transmitted in subframe #1, Subframe #2, 
subframe #3. These uplink ACK/NACK resources are 
reserved for the terminal and notified the terminal by the base 
station according to the number of cell users and transmitted 15 
data packets. For example, specific resource position, 
resource numbering, corresponding resource group and other 
information corresponding to the uplink ACK/NACK 
resources may be notified by the higher layer signaling or 
physical layer signaling, then the specific resource position or 20 
resource numbering of the corresponding uplink ACK/NACK 
information is indicated by other signaling. 
As shown in FIG. 4a, in the first multi-subframe schedul 

ing, the base station sends the downlink resource indication 
(DL scheduling) carrying HARQ process #0 by the PDCCH 25 
in subframe #0, for scheduling data of the current subframe 
#0. If the number of continuously-scheduled subframes is 
four, the DL scheduling may further include HARQ process 
numbers of subframe #1, subframe #2, subframe #3 and other 
configuration indication. If the interval at which the UE sends 30 
feedback information to the base station is four subframes, 
the UE returns the uplink ACK/NACK information of the 
HARO process number corresponding to the downlink data to 
the base station. For HARQ process #0 and process #1, the 
UE correctly sends the feedback uplink ACK information to 35 
the base station in subframe #4 and subframe #5 respectively. 
If errors occur to HARQ process #2 and HARQ process #3 in 
transmission, the UE feeds back the corresponding uplink 
NAK information to the base station in subframe #6 and 
subframe #7 respectively. Therefore, the subframe of the 40 
HARO process #2 and the HARQ process #3 need to be 
retransmitted. For easy to distinguish, in FIG. 4a, a suffix X is 
add to the process number which needs to be retransmitted. If 
downlink non-synchronous adaptive retransmission is 
adopted, the PDCCH scheduled for retransmission may have 45 
a single-subframe configuration. It is possible in a system 
that, for a scheduling reason, the subframe #8, subframe #9, 
subframe #10 and the subframe #11 do not be allocated to the 
current terminal to perform retransmission of a newly-trans 
mitted data packet. At the moment when retransmission 50 
needs to be performed, if there is no newly-transmitted data 
packet to be allocated to the current terminal at the corre 
sponding moment of the Subframe, the terminal may deter 
mine that this data packet is a retransmitted data packet 
according to the received PDCCH. In FIG. 4a, it is assumed 55 
that a retransmission interval is 4 subframes, and HARQ 
process #2 and HARQ process #3 may be retransmitted in 
subframe 9 and subframe 10 respectively. In subframe #12. 
the base station configures the multi-subframe scheduling of 
one newly-transmitted data packet, the downlink resource 60 
indication (DL scheduling) carrying available and minimum 
HARO process #0 indicates that the newly-transmitted data 
packet is transmitted in Subframe #12 and that the continuous 
4 subframes including subframe #12 are used for newly 
transmitted data packet transmission. In each multi-subframe 65 
scheduling, the UE may select one of the currently-available 
HARO process numbers as a HARQ process number corre 

12 
sponding to a current subframe in an ascending order, or may 
select a minimum value from the currently-adaptive HARQ 
process numbers as the HARQ process number of the current 
subframe. As shown in FIG. 4a, the available HARQ process 
numbers in subframe #15 include “1” (released in subframe 
#5), “4” (released in subframe #8) and “7” (released in sub 
frame #11). If the method in an ascending order is adopted, 
since the HARQ process number corresponding to subframe 
#12 of the pervious newly-transmitted data packet is “0”, the 
HARO process number corresponding to subframe #15 may 
be “1”. If the method of selecting the minimum value is 
adopted, the HARQ process number corresponding to Sub 
frame #15 may be also “1”. If the HARQ process number 
corresponding to subframe #12 is “3, the HARQ process 
number corresponding to the subframe #15 may be '3' in an 
ascending order, and the HARO process number correspond 
ing to the subframe #15 may be “1” according to the order of 
the minimum value. 

Furthermore, in multi-subframe scheduling, it is possible 
that the newly-transmitted data packet of the HARQ process 
number indicated by the resource indication comes into con 
flict with the retransmitted data packet of the HARQ process 
number indicated by a retransmission resource indication 
signaling in a same scheduling Subframe. At this time, the 
retransmitted data packet of the HARQ process number 
included in the retransmission resource indication signaling 
is preferably scheduled. For example, in the second multi 
Subframe scheduling in FIG. 4a, the DL scheduling carrying 
HARO process #4 sent by the base station in subframe #4 
further includes the HARQ process numbers of continuous 
subframe #5, subframe #6 and subframe #7. When an error 
occurs to the transmission of newly-transmitted data packet 
of HARQ process #5 of subframe #5, the UE returns the 
uplink NAK information in subframe #9 to the base station, 
and the base station may send a DL scheduling of retransmis 
sion scheduling, a retransmission resource indication signal 
ing, for indicating the scheduling on the retransmitted data 
packet of HARQ process #5. At this time, subframe #13 
which should originally be used for transmitting a newly 
transmitted data packet in the third multi-subframe schedul 
ing is occupied by retransmission, and the newly-transmitted 
data packet whose subframe resource is occupied may be 
transmitted in the next idle subframe #14 in which there is no 
retransmission. If the number of continuously-scheduled sub 
frames is not prolonged, this multi-subframe scheduling may 
end after the scheduling of four subframes is accomplished, 
as shown in FIG.4a. If the number of continuously-scheduled 
Subframes is prolonged, this multi-subframe scheduling may 
end after the HARQ process numbers which originally need 
be scheduled continuously are processed completely. As 
shown in FIG. 4b, a schematic diagram of prolonging the 
number of continuously-scheduled subframes of the third 
embodiment of method of multi-subframe scheduling 
according to the present invention is illustrated. In the third 
multi-subframe scheduling, subframes #12, #13, #14, #15 
need originally to be occupied to schedule newly-transmitted 
data packets of HARQ processes #0, #1, #4, #7 respectively, 
and the newly-transmitted data packet of HARQ process #1 is 
originally transmitted in subframe #13. However, since the 
base station sends the retransmission resource indication sig 
naling of HARQ process #5 in subframe #13, subframe #13 is 
occupied by the retransmitted data packet of HARQ process 
#5. Since the base station sends the retransmission resource 
indication signaling of HARQ process #6 in subframe #14, 
subframe #14 is occupied by the retransmitted data packet of 
HARO process #6, the scheduling of newly-transmitted data 
packet of HARQ process #1 is postponed to subframe #15 to 



US 9,059,849 B2 
13 

be performed, the scheduling of newly-transmitted data 
packet of HARQ process #4 is postponed to subframe #16 to 
be performed, and the scheduling of newly-transmitted data 
packet of HARQ process #7 is postponed to subframe #17 to 
be performed. 

In addition, in a scene of heterogeneous network, in order 
to avoid the interference on feedback ACK/NACK informa 
tion or PDCCH caused by a strong interference cell, the base 
stations of adjacent cells may interact information Such as 
position occupied by the resources, transmission time, trans 
mission power, parameters related with interference level. 
measurement result, etc., of the control channels of strong 
interference cells, with each other through an interface 
between the base stations, for example, X2 interface, and the 
base stations may reserve resource for a ACK/NACK 
resource or a PDCCH according to the interacted informa 
tion, for scheduling and allocating the resource position occu 
pied by a control channel of a current cell. In one aspect, the 
ACK/NACK resources of the present cell and other cells may, 
according to the interference condition of the adjacent cells, 
be scheduled on actual physical resources, for example, fre 
quency domain resources, so as to avoid interference between 
the adjacent cells in uplink transmission. For example, the 
control channel resources of base stations of the correspond 
ing strong interference cells, for example, physical layer con 
trol channel such as ULACK/NACK, CQI, SRI, RACH or 
PDCCH, etc., are allocated coordinately between the present 
cell and the strong interference cells, and the ACK/NACK 
information of the strong interference cells and the present 
cell are allocated coordinately in different frequency bands. 
In another aspect, time and frequency resources may be 
reserved for PDCCHs, and the transmission time of PDCCHs 
of the strong interference cells is interacted through an X2 
interface between the base stations, so as to ensure time 
allocation of PDCCH of corresponding strong interference 
cells, thus avoiding the strong interference cells to send 
PDCCH in a same frequency band at the same time. As shown 
in FIG. 4a, since the PDCCH of cell #0 may be sent in 
subframe #0, and no PDCCH needs to be sent in subframe #1, 
subframe #2, and subframe #3, the PDCCHs of the strong 
interference cell #1, the strong interference cell #2 and the 
interference cell #3 may be sent in subframe #1, subframe #2 
and subframe #3 respectively. Therefore, when the wireless 
network is deployed, the number of continuous transmission 
Subframes may be determined according to the number of 
strong interference cells. Accordingly, a terminal in cell #0 
receives data just in subframe #0, and may not receive and 
detect the PDCCH in subframe #1, subframe #2, and sub 
frame H3. 
The present embodiment may realize multi-subframe 

scheduling by carrying the Hybrid Automatic Repeat Request 
process number corresponding to the first scheduled Sub 
frame of each multi-subframe scheduling and the continuous 
scheduling indication when the base station sends the termi 
nal the PDCCH, saving control signaling overhead of the 
system and improving spectrum efficiency of the system. It 
may be more compatible with the existing system by adopting 
single-subframe scheduling in retransmission. When a single 
PDCCH is used to perform data scheduling of multiple sub 
frames, a resource may be reserved, and the interaction infor 
mation may be sent by a control channel between base sta 
tions when there is a adjacent strong interference cell, which 
avoids that the control channels of the strong interference 
cells Schedule data in the same time, thus reducing the inter 
ference between the control channels. 

FIG. 5 is schematic diagram of a fourth embodiment of 
multi-subframe scheduling method according to the present 
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14 
invention. The base station sends a multi-subframe schedul 
ing starting signaling of higher layer to a UE to start a data 
transmission mode of multi-subframe receiving and multi 
subframe sending performed by the terminal. What is differ 
ent from the first embodiment is that the number of continu 
ously-scheduled subframes is not notified by a higher layer 
signaling, and a continuous scheduling indication is carried 
by a physical layer signaling, for example, a PDCCH, to 
notify the terminal the number of uplink and downlink con 
tinuously-scheduled subframes in each multi-subframe 
scheduling. The mode of bitmap mapping may be adopted to 
indicate the non-continuous Subframes which need to be 
scheduled, or a signaling may be adopted to indicate the 
number of continuous subframes. In the present embodiment, 
the number of continuous Subframes is taken as an example, 
and a newly-increased bit or reused bit may be used to carry 
a resource indication in a PDCCH. For example, in a down 
link resource indication (DL scheduling) of the PDCCH, 2 
bits of Redundancy Version field may be reused to carry a 
continuous scheduling indication, or more bits are increased 
to carry the continuous scheduling indication. In an uplink 
resource indication (UL grant), an existing padding bit may 
be reused to carry the continuous scheduling indication, or 
more bits are increased to carry the continuous scheduling 
indication. 
The downlink transmission is taken as an example. The 

continuous scheduling indication of multi-subframe schedul 
ing may be denoted as the number of continuously-scheduled 
subframes immediately after the subframe indicated by a 
PDCCH, namely the number of continuously-scheduled sub 
frames after the first scheduled subframe. In subframe #0, a 
resource indication DL scheduling of multi-subframe sched 
uling is carried. For example, in FIG. 5, in multi-subframe 
scheduling, if the continuous scheduling indication in the DL 
scheduling of the PDCCH of subframe #0 is “4”, it shows that 
the PDCCH indicates the resource scheduling of subframe 
#0, subframe #1, subframe #2, subframe #3 and subframe #4. 
Multiple subframes may be scheduled by one PDCCH, until 
the terminal reaches the maximum HARQ process thereof. If 
the continuous scheduling indication in the PDCCH of sub 
frame #5 is “2, it shows that the PDCCH indicates the 
resource scheduling of subframe #5, subframe #6 and sub 
frame #7. The HARQ process number of multi-subframe 
scheduling may be acquired from a HARQ process number 
field carried on the PDCCH sent by the base station, wherein 
the HARQ process number field indicates a process number 
corresponding to a data packet scheduled by the current Sub 
frame, a packet of a subframe which does not carry a PDCCH 
may correspond to available, idle HARQ numbers in an order. 
In the existing LTE Release 8 protocol, SPS transmission 
does not support a transmission mode of spatial multiplexing, 
and only supports a transmission mode of transmit diversity. 
In a multi-subframe scheduling mode, an activation indica 
tion of semi-persistent scheduling may be performed by more 
semi-persistent scheduling control channel formats, so as to 
Support the transmission of spatial multiplexing. 

Furthermore, in multi-subframe scheduling, retransmis 
sion information may be indicated in a multi-subframe man 
ner. As shown in FIG.5, when errors occurs to both process #4 
and process #5, the UE will return uplinkNAK information to 
the base station, HARQ process #4 and HARQ process #5 
both need to be retransmitted, and the positions of the corre 
sponding retransmission subframes may be indicated by a 
multi-subframe scheduling signaling in a PDCCH. In sub 
frame #12, the base station sends a retransmission resource 
indication signaling of HARQ process #4 and process #5. 
wherein the carried HARQ process number is “4”, and the 
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continuous retransmission indication is '1', besides indicat 
ing that HARQ process #4 needs to be retransmitted, which 
may make UE acquire that the subframes #13 in which no 
PDCCH is sent needs to retransmit the retransmitted data 
packet of HARQ process #5. 
The present embodiment may realize multi-subframe 

scheduling by that the base station sends the PDCCH carrying 
the Hybrid Automatic Repeat Request process number cor 
responding to each current scheduled subframe and the con 
tinuous scheduling indication to the terminal, saving control 
signaling overhead of the system and improving spectrum 
efficiency of the system. The control signaling overhead of 
the system may be further reduced and the performance of the 
system may be improved by adopting multi-subframe sched 
uling in retransmission. 

The existing LTE protocol defines two resource indication 
modes of data transmission, Dynamic Scheduling (Dynamic 
Scheduling, DS for short) and Semi-Persistent Scheduling 
(Semi-Persistent Scheduling, SPS for short). In the dynamic 
scheduling, each newly-transmitted data packet has one cor 
responding control signaling, for example, a PDCCH, to 
notify its resource and transmission mode. The User Equip 
ment (User Equipment, UE for short) receives downlink data 
and transmits uplink data according to a PDCCH sent by a 
Base Station (Base Station, BS for short). The PDCCH may 
occupy resources of one to three Orthogonal Frequency Divi 
sion Multiplexing (Orthogonal Frequency Division Multi 
plexing, OFDM for short) symbols corresponding to several 
downlink subframes, so as to carry a downlink resource indi 
cation (DL scheduling) or an uplink resource indication (UL 
grant) to indicate the corresponding downlink, uplink trans 
mission. The base station may adjust the number of the 
OFDM symbols occupied by the PDCCH according to the 
number of scheduled users in a cell. The less the OFDM 
symbols are occupied by the PDCCH, the more the resources 
may be carried, and the higher the corresponding spectrum 
efficiency of the system is. The more the resources are occu 
pied by the PDCCH, the less the effective data is carried by 
resources, and the lower the corresponding spectrum effi 
ciency of the system is. In the semi-persistent scheduling 
mode, the base station only sends a downlink control signal 
ing (PDCCH) one time when the semi-persistent scheduling 
transmission is started, and the UE starts SPS transmission 
according to a position and moment indicated by the PDCCH. 
The UE transmits and receives newly-transmitted data packet 
according to a certain interval, and stops the SPS transmission 
until one PDCCH with a special format is received. 

Since the dynamic scheduling and the semi-persistent 
scheduling are notified by using a PDCCH, a UE may distin 
guish whether this scheduling is dynamic scheduling or semi 
persistent scheduling through the different IDs scrambled on 
the CRC of the PDCCH. The CRC of the PDCCH of the 
dynamic scheduling may be scrambled by a C-RNTI, and the 
CRC of the PDCCH of the semi-persistent scheduling is 
scrambled by a SPS-C-RNTI. When detecting the PDCCH 
scrambled by the SPS-C-RNTI, the UE learns and starts this 
semi-persistent transmission, and receives or transmits data 
according to the indication of the PDCCH. For a period of 
time, data is received or transmitted according to the position 
indicated by the PDCCH which starts semi-persistent trans 
mission at the first time, and the resource position of SPS data 
packet needs not to be notified through the PDCCH every 
time. When the resource position of the SPS needs to be 
changed, a newly configured PDCCH may be used to replace 
the previous semi-persistent scheduled configuration at the 
moment when the SPS data arrives periodically, until this 
semi-persistent transmission is cancelled by a PDCCH with a 
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special format scrambled by the SRS-C-RNTI. The value of 
interval of semi-persistent scheduling of uplink and downlink 
specified by the existing protocol may be 10, 20, 32, 40, 65, 
80, 128, 160,320, 640, wherein the interval is the interval of 
sending two semi-persistent data packets. 
As for the newly-transmitted data packet in dynamic 

scheduling, the data resource transmitted in each subframe, in 
the corresponding uplink and downlink subframes, needs a 
corresponding PDCCH to indicate a corresponding resource 
position and other configuration for the configuration of data 
transmission. Therefore, when there is continuous newly 
transmitted data which needs to be transmitted, the PDCCHs 
with the number of corresponding uplink and downlink data 
packets need to be carried in the corresponding uplink and 
downlink subframes So as to performan indication. As for the 
retransmitted data, a synchronized non-adaptive HARQ 
mechanism may be adopted to perform retransmission in the 
uplink transmission. When a data packet is retransmitted by 
adopting Such a mechanism, uplink data may be transmitted 
in a corresponding subframe according to HARQ timing and 
in a corresponding resource according to the configuration of 
previous transmission, without need for a PDCCH of the 
retransmitted data. As for the uplink adaptive retransmission 
and the retransmitted data of the downlink data, a PDCCH is 
needed to carry a retransmission resource indication signal 
1ng. 

FIG. 6 is a schematic flowchart of a fifth embodiment of a 
multi-subframe scheduling method according to the present 
invention. As shown in FIG. 6, in semi-persistent scheduling, 
the activation of uplink and downlink semi-persistent sched 
uling may be performed by using a PDCCH scrambled by a 
SPS-C-RNTI. The base station may notify, by a higher layer 
signaling, the UE of a semi-persistent subframe scheduling 
interval in and/or a semi-persistent scheduling transmission 
length m of semi-persistent scheduling which needs to be 
started. The semi-persistent scheduling transmission length 
m is the continuous scheduling indication in the above 
embodiments. Supposing that the moment at which the 
PDCCH is sent is a starting position of semi-persistent sched 
uled subframe and the semi-persistent Subframe scheduling 
interval is n, the resource, for example, HARQ process which 
has same configuration as the activated PDCCH is scheduled 
for the terminal m times, and then the corresponding 
resources is released. If the system does not notify the semi 
persistent scheduling transmission length m, a resource 
release indication may be performed by releasing a semi 
persistent scheduled PDCCH. 

For example, in the first multi-subframe scheduling, when 
the semi-persistent scheduling transmission length parameter 
m is “3, and the semi-persistent subframe scheduling inter 
val n is “2, as shown in FIG. 6, the PDCCH for activating 
semi-persistent scheduling is sent in subframe #0, and the 
HARO process number thereof is “0”. Therefore, a newly 
transmitted data packet corresponding to HARQ process #0 is 
transmitted in subframe #0. Since one subframe needs to be 
spaced when the semi-persistent scheduling interval n=2, 
data corresponding to HARQ process #1 is transmitted in the 
Subframe #2 of the next transmission, and similarly, the 
newly-transmitted data packet corresponding to HARQ pro 
cess #2 is transmitted in subframe #4. After transmission is 
finished three times, this semi-persistent scheduled PDCCH 
is invalidated. In the second multi-subframe scheduling, the 
base station may reconfigure the corresponding m-4 and n=2, 
and send a new semi-persistent scheduled PDCCH to perform 
transmission indication of this time. For example, the new 
PDCCH is sent in subframe #5, wherein the HARQ process 
number is “3, and transmission is performed based on the 
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corresponding configuration. At this time, transmission of 
HARO process #3 is performed in subframe #5, and trans 
mission of HARQ process #4 is performed in subframe #7. 
Since the uplink ACK information corresponding to HARQ 
process #0 is fed back in subframe #4, which implies that 
HARO process #0 has been released, the newly-transmitted 
data packet corresponding to the minimum value“0” which is 
selected from the currently-available HARQ process num 
bers is transmitted in the next transmission moment, Sub 
frame #9. Since HARQ process #1 is not been released, 
Supposing that retransmission timing is four subframes, the 
retransmission scheduling of HARQ process #0 may be per 
formed by the PDCCH carrying a retransmission resource 
indication signaling in Subframe #10. The semi-persistent 
subframe scheduling interval may be set to different values, 
for example, 1, 2, 3, 4, 5 or the like, and the semi-persistent 
scheduling transmission length m may be equal to the maxi 
mum HARQ process number of the system, for example, 1 to 
15. 
The present embodiment may realize multi-subframe 

scheduling in a manner of semi-persistent scheduling by that 
the base station sends a PDCCH carrying an HARP process 
number corresponding to each current scheduled subframe 
and a continuous scheduling indication to the terminal, saving 
control signaling overhead of the system and improving spec 
trum efficiency of the system. The control signaling overhead 
of the system may be further reduced and the performance of 
the system may be improved by adopting multi-subframe 
scheduling in retransmission. 

FIG. 7 is a schematic structure diagram of a first embodi 
ment of a base station in the present invention. As shown in 
FIG. 7, the base station includes a scheduling indication send 
ing module 71 and a data packet transmission module 72. 
The scheduling indication sending module 71 is used for 

sending a terminal a continuous scheduling indication, a 
Hybrid Automatic Repeat Request process number corre 
sponding to a first scheduled subframe, and a scheduling 
configuration parameter of a multi-subframe scheduling. The 
data packet transmission module 72 is used for acquiring a 
Hybrid Automatic Repeat Request process number corre 
sponding to a currently-scheduling Subframe according to the 
Hybrid Automatic Repeat Request process number corre 
sponding to the first scheduled Subframe and the continuous 
scheduling indication, and performing a data packet trans 
mission of the corresponding Hybrid Automatic Repeat 
Request process number in the currently-scheduling Sub 
frame by using the scheduling configuration parameter. Each 
scheduled subframe of the multi-subframe scheduling carries 
one data packet, and each Scheduled Subframe of the multi 
Subframe scheduling utilizes the scheduling configuration 
parameter. 

Particularly, the scheduling indication sending module 71 
of the base station may send the terminal the continuous 
scheduling indication, for example, the number of all con 
tinuously-scheduled subframes or the number of continu 
ously-scheduled subframes after the first scheduled sub 
frame, by a higher layer signaling or a physical layer 
signaling, and sends the terminal the Hybrid Automatic 
Repeat Request process number of the currently-scheduling 
Subframe in each multi-subframe scheduling by a physical 
layer signaling, for example, a PDCCH. If the newly-trans 
mitted data packet of the Hybrid Automatic Repeat Request 
process number corresponding to the currently-scheduling 
subframe is scheduled successfully, the feedback information 
is Acknowledgment information; otherwise the feedback 
information is Non-Acknowledgment information. If there is 
the Non-Acknowledge information in the feedback informa 
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tion, the data packet transmission module 72 sends the termi 
nal a retransmission resource indication signaling including a 
Hybrid Automatic Repeat Request process number corre 
sponding to the Non-Acknowledge information. The base 
station may preset a retransmission delay time, and send it to 
the terminal by carrying it in the retransmission resource 
indication signaling, or notify the terminal by other signaling. 
After the set retransmission delay time, the base station may 
schedule the retransmitted data packet of the Hybrid Auto 
matic Repeat Request process number included in the retrans 
mission resource indication signaling. 
The present embodiment may realize multi-subframe 

scheduling by that the scheduling indication sending module 
of the base station sends the scheduling configuration param 
eter, the continuous scheduling indication and the Hybrid 
Automatic Repeat Request process number corresponding to 
the first scheduled subframe in the multi-subframe schedul 
ing, saving control signaling overhead of the system and 
improving spectrum efficiency of the system. The retransmis 
sion resource indication signaling sending module sends the 
terminal the retransmission resource indication signaling 
including the Hybrid Automatic Repeat Request process 
number corresponding to the Non-Acknowledgment infor 
mation in retransmission, and it may be more compatible with 
the existing system by adopting the single-subframe sched 
uling. 

FIG. 8 is a schematic structure diagram of a second 
embodiment of a base station according to the present inven 
tion. As shown in FIG. 8, on the basis of the first embodiment 
of the base station in the present invention, the continuous 
scheduling indication may include the number of subframes 
which need to be scheduled this time, or the number of Sub 
sequent continuously-scheduled subframes, and furthermore, 
the scheduling indication sending module 71 may include a 
first sending Sub-module 711 and/or a second sending Sub 
module 712. 
The first sending sub-module 711 is used for sending the 

terminal a higher layer signaling carrying the continuous 
scheduling indication, for notifying the terminal to start or to 
cancel the multi-subframe scheduling, and sending the termi 
nal a Physical Downlink Control Channel carrying the sched 
uling configuration parameter and the Hybrid Automatic 
Repeat Request process number corresponding to the first 
scheduled subframe. The second sending sub-module 712 is 
used for sending the terminal a Physical Downlink Control 
Channel carrying the continuous scheduling indication, the 
Hybrid Automatic Repeat Request process number corre 
sponding to the first scheduled subframe and the scheduling 
configuration parameter. 

Furthermore, the base station may include any one or more 
of the following modules: retransmission scheduling module 
73, setting module 74, conflict processing module 75, con 
tinuous retransmission module 76, strong interference pro 
cessing module 77 and semi-persistent scheduling module 
T8. 
The setting module 74 is used for setting the continuous 

scheduling indication in a newly-increased bit or a reused bit 
of the Physical Downlink Control Channel, wherein the 
reused bit is a Redundancy Version field in a downlink 
resource indication of the Physical Downlink Control Chan 
nel or a padding bit in an uplink resource of the Physical 
Downlink Control Channel. 
The retransmission scheduling module 73 is used for send 

ing the terminal a retransmission resource indication signal 
ing carrying a Hybrid Automatic Repeat Request process 
number corresponding to Non-Acknowledgment informa 
tion, and sending or receiving a retransmitted data packet of 
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the Hybrid Automatic Repeat Request process number cor 
responding to the Non-Acknowledgment information in a 
retransmission subframe corresponding to the retransmission 
resource indication signaling, to the terminal or from the 
terminal, if there is the Non-Acknowledgment information in 
feedback information acquired by transmitting the newly 
transmitted data packet, when the data packet carried by each 
scheduled subframe of the multi-subframe scheduling is a 
newly-transmitted data packet. 
The conflict processing module 75 is used for scheduling 

preferably the retransmitted packet in a same scheduling Sub 
frame, if the newly-transmitted data packet and the retrans 
mitted data packet are scheduled in the same scheduling 
subframe. 
The continuous retransmission module 76 is used for mak 

ing the retransmission resource indication signaling further 
include the number of all continuous retransmission Sub 
frames corresponding to continuous multiple pieces of Non 
Acknowledgment information or the number of continuous 
retransmission subframes after a first retransmission Sub 
frame in the retransmission resource indication signaling if 
there are the continuous multiple pieces of Non-Acknowl 
edgment information in the feedback information acquired by 
transmitting the newly-transmitted data packet. 

The strong interference processing module 77 is used for 
acquiring information of an adjacent cell from an interface 
between base stations, the information of the adjacent cell 
including: frequency domain position occupied by a Physical 
Downlink Control Channel allocated by the base station of 
the adjacent cell, transmission time, transmission power, or 
including one or more of the following: frequency domain 
position occupied by a Physical Uplink Control Channel allo 
cated by the base station of the adjacent cell, transmission 
time, transmission power; acquiring information of a strong 
interference cell whose interference level is higher than a set 
threshold value according to information of the adjacent cell, 
allocating coordinately Physical Downlink Control Channels 
of the strong interference cell and the present cell in different 
Subframes according to the information of the strong inter 
ference cell, and determining a scheduled Subframe in which 
the base station of the present cell sends the Physical Down 
link Control Channel of the multi-subframe scheduling; or, 
allocating coordinately Physical Uplink Control Channels of 
the strong interference cell and the present cell in different 
frequency bands which are not overlapped with each other. 
The continuous scheduling module 78 is used for sending 

the terminal a semi-persistent subframe scheduling interval 
by a higher layer signaling in semi-persistent scheduling. 

In addition, the continuous scheduling indication includes 
the number of all continuously-scheduled subframes, or the 
number of continuously-scheduled subframes after the first 
scheduled subframe, and the data packet transmission mod 
ule 72 may further include a first process number acquiring 
Sub-module 721 and/or a second process number acquiring 
sub-module 722. 
The first process number acquiring sub-module 721 is used 

for selecting a minimum value from currently-available 
Hybrid Automatic Repeat Request process numbers as the 
Hybrid Automatic Repeat Request process number of the 
currently-scheduling Subframe each time, according to the 
number of all continuously-scheduled subframes or the num 
ber of continuously-scheduled subframes after the first sched 
uled subframe. The second process number acquiring Sub 
module 722 is used for selecting one of the currently 
available Hybrid Automatic Repeat Request process numbers 
as the Hybrid Automatic Repeat Request process number of 
the currently-scheduling Subframe in an ascending order, 
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according to the number of all continuously-scheduled Sub 
frames or the number of continuously-scheduled subframes 
after the first scheduled subframe and the Hybrid Automatic 
Repeat Request process number corresponding to the first 
scheduled subframe. 

Particularly, in one case, the first sending sub-module 711 
of the base station may send the terminal the continuous 
scheduling indication by using a higher layer signaling, for 
example, multi-subframe scheduling starting signaling, and 
send the scheduling configuration parameter and the Hybrid 
Automatic Repeat Request process number corresponding to 
the first scheduled subframe by using a physical layer signal 
ing, for example, PDCCH. At this time, the higher layer 
signaling is not only used for notifying the terminal to start or 
to cancel multi-subframe scheduling, but also used for send 
ing the continuous scheduling indication. 

In another case, the setting module 74 of the base station 
may set the continuous scheduling indication in a newly 
increased bit or reused bit of the Physical Downlink Control 
Channel, for example, in a Redundancy Version field in a 
downlink resource indication or a padding bit in an uplink 
resource indication. After the base station sends the terminal 
the higher layer signaling to notify the terminal to start the 
multi-subframe scheduling, the second sending Sub-module 
712 may send the terminal the scheduling configuration 
parameter, the continuous scheduling indication and the 
Hybrid Automatic Repeat Request process number corre 
sponding to the first scheduled subframe by using the Physi 
cal Downlink Control Channel. 

If the newly-transmitted data packet of the Hybrid Auto 
matic Repeat Request process number of this scheduling is 
scheduled successfully, the acquired feedback information is 
Acknowledge information; otherwise the acquired feedback 
information is Non-Acknowledge information. If there are 
continuous Hybrid Automatic Repeat Request process num 
bers corresponding to the Non-Acknowledge information, 
the continuous retransmission module 76 may set a continu 
ous retransmission indication corresponding to the Non-Ac 
knowledge information in the retransmission resource indi 
cation signaling, wherein the retransmission resource 
indication includes the number of all continuous retransmis 
sion subframes or the number of continuous retransmission 
subframes after the first retransmission subframe, to indicate 
to the terminal the number of retransmitted data packets 
which need to be continuously scheduled. 

If there is a conflict between the subframe included in the 
continuous scheduling indication and that included in the 
retransmission resource indication signaling, the conflict pro 
cessing module 75 may schedule preferably the retransmitted 
data packet of the Hybrid Automatic Repeat Request process 
number included in the retransmission resource indication 
signaling, and may select simultaneously whether to prolong 
the number of subframes processed in this scheduling. As for 
the specific process, refer to the related description of the 
third embodiment of the method of multi-subframe schedul 
ing according to the present invention and FIG.3 and FIG. 4. 

Furthermore, if an adjacent cell has higher interference 
strength on the present cell, the adjacent cell is a strong 
interference cell relative to the present cell. The strong inter 
ference processing module 77 of the base station of the 
present cell may interact with the base station of the strong 
interference cell, and acquire information of the adjacent 
strong interference cell from an interface between the base 
stations, then reserve time domain resource for the Physical 
Downlink Control Channel or reserve frequency domain 
resource for the feedback information according to the infor 
mation of the strong interference cell, and allocate coordi 
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nately the Physical Downlink Control Channels of the strong 
interference cell and the present cell in the different sub 
frames according to the reserved time domain resource, or 
allocate coordinately the feedback information of the strong 
interference cell and the present cell in different frequency 
bands according to the reserved frequency domain resource. 

Furthermore, in semi-persistent scheduling, the semi-per 
sistent scheduling module 78 may further send the terminal a 
semi-persistent subframe scheduling interval, then take the 
continuous scheduling indication as the semi-persistent 
transmission scheduling length and schedule the newly-trans 
mitted data packet of one corresponding Hybrid Automatic 
Repeat Request process number in each semi-persistent Sub 
frame scheduling interval. If there is Non-Acknowledge 
information in the acquired feedback information, the semi 
persistent scheduling module 78 schedules the retransmitted 
data packet of the Hybrid Automatic Repeat Request process 
number corresponding to the Non-Acknowledge information 
in every semi-persistent subframe scheduling interval after 
the set retransmission delay time. 

The present embodiment may realize multi-subframe 
scheduling by that the first sending module and the second 
sending module of the base station sends the terminal the 
scheduling configuration parameter, the continuous schedul 
ing indication and the Hybrid Automatic Repeat Request 
process number corresponding to the first scheduled Sub 
frame, saving control signaling overhead of the system and 
improving spectrum efficiency of the system. The retransmis 
sion resource indication signaling sending module sends the 
retransmission resource indication signaling including the 
Hybrid Automatic Repeat Request process number corre 
sponding to the Non-Acknowledge information in retrans 
mission, and it may be more compatible with the existing 
system by adopting single-subframe scheduling. The con 
tinuous retransmission module may further send the terminal 
the number of the Hybrid Automatic Repeat Request process 
numbers which need to be retransmitted continuously this 
time or the number of subsequent continuously-retransmitted 
Hybrid Automatic Repeat Request process numbers, to real 
ize the multi-subframe scheduling in retransmission, which 
may further save the control signaling overhead of the system 
and improve the spectrum efficiency of the system. When a 
single PDCCH is used to perform data scheduling of multi 
Subframe, the strong interference processing module may 
further reserve a resource, and send interaction information 
by the control channel between the base stations when there is 
a adjacent strong interference cell, so as to avoid the control 
channels of the strong interference cells to schedule data in a 
same time, thus reducing the interference between the control 
channels. The semi-persistent scheduling module may fur 
ther realize multi-subframe scheduling in a semi-persistent 
scheduling mode. 

FIG. 9 is a schematic structure diagram of a first embodi 
ment of a terminal according to the present invention. As 
shown in FIG. 9, the terminal may include a scheduling 
indication receiving module 91 and a data packet transmis 
sion module 92. 
The scheduling indication receiving module 91 is used for 

receiving a continuous scheduling indication, a Hybrid Auto 
matic Repeat Request process number corresponding to a first 
scheduled subframe and a scheduling configuration param 
eter of multi-subframe scheduling sent by a base station. The 
data packet transmission module 92 is used for acquiring a 
Hybrid Automatic Repeat Request process number corre 
sponding to a currently-scheduling Subframe according to the 
Hybrid Automatic Repeat Request process number corre 
sponding to the first scheduled Subframe and the continuous 
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scheduling indication, and performing a data packet trans 
mission of the corresponding Hybrid Automatic Repeat 
Request process number in the currently-scheduling Sub 
frame by using the scheduling configuration parameter. Each 
scheduled subframe of the multi-subframe scheduling carries 
one data packet, and each Scheduled Subframe of the multi 
Subframe scheduling utilizes the scheduling configuration 
parameter. 

Particularly, the base station may send the terminal the 
continuous scheduling indication, for example, the number of 
all continuously-scheduled subframes, or the number of con 
tinuously-scheduled subframes after the first scheduled sub 
frame, by a higher layer signaling or a physical layer signal 
ing, and send the terminal the scheduling configuration 
parameter and a Hybrid Automatic Repeat Request process 
number corresponding to the first scheduled Subframe in each 
multi-subframe scheduling by a physical layer signaling, for 
example, a PDCCH. After the scheduling indication receiv 
ing module 91 of the terminal receives the scheduling con 
figuration parameter, the continuous scheduling indication 
and the Hybrid Automatic Repeat Request process number 
corresponding to the first scheduled subframe, if there is 
Non-Acknowledge information in feedback information 
acquired by Scheduling a newly-transmitted data packet of a 
Hybrid Automatic Repeat Request process number corre 
sponding to a currently-scheduling subframe, the data packet 
transmission module 92 may receive a retransmission 
resource indication signaling including a Hybrid Automatic 
Repeat Request process number corresponding to the Non 
Acknowledge information sent by the base station. The base 
station may preset a retransmission delay time, and send it to 
the terminal by carrying it in the retransmission resource 
indication signaling, or notify the terminal by other signaling. 
After the preset retransmission delay time, the base station 
may schedule the retransmitted data packet of the Hybrid 
Automatic Repeat Request process number included in the 
retransmission resource indication signaling. 
The present embodiment may realize multi-subframe 

scheduling by that the scheduling indication receiving mod 
ule of the terminal receives the scheduling configuration 
parameter, the continuous scheduling indication and the 
Hybrid Automatic Repeat Request process number corre 
sponding to the first scheduled subframe sent by the base 
station, saving control signaling overhead of the system and 
improve spectrum efficiency of the system. The data packet 
transmission module receives the retransmission resource 
indication signaling including the Hybrid Automatic Repeat 
Request process number corresponding to the Non-Acknowl 
edge information sent in retransmission, and it may be more 
compatible with the existing system by adopting single-sub 
frame scheduling. 

FIG. 10 is a schematic structure diagram of a second 
embodiment of a terminal according to the present invention. 
As shown in FIG. 10, on the basis of the first embodiment of 
the terminal according to the present invention, the continu 
ous scheduling indication includes the number of the Sub 
frames which need to be scheduled this time or the number of 
Subsequent continuously-scheduled subframes, and the 
scheduling indication receiving module 91 may include a first 
receiving sub-module 911 and/or a second receiving sub 
module 912. 
The first receiving sub-module 911 is used for receiving a 

higher layer signaling carrying the continuous scheduling 
indication sent by the base station, the higher layer signaling 
being used for notifying the terminal to start or to cancel the 
multi-subframe scheduling, and receiving a Physical Down 
link Control Channel carrying the scheduling configuration 
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parameter and the Hybrid Automatic Repeat Request process 
number corresponding to the first scheduled subframe sent by 
the base station. The second receiving sub-module912 is used 
for receiving a Physical Downlink Control Channel carrying 
the continuous scheduling indication, the Hybrid Automatic 
Repeat Request process number corresponding to the first 
scheduled Subframe and the scheduling configuration param 
eter sent by the base station. 

Furthermore, the terminal may include a determining mod 
ule 93 and/or a retransmission scheduling module 95. 

The determining module 93 is used for determining 
whether this scheduling is single-subframe scheduling or 
multi-subframe scheduling, according to a downlink trans 
mission control information format in the received Physical 
Downlink Control Channel. The retransmission scheduling 
module 95 is used for receiving a retransmission resource 
indication signaling carrying a Hybrid Automatic Repeat 
Request process number corresponding to the Non-Acknowl 
edgment information sent by the base station, and sending or 
receiving the retransmitted data packet of the Hybrid Auto 
matic Repeat Request process number corresponding to the 
Non-Acknowledgment information in a retransmission Sub 
frame corresponding to the retransmission resource indica 
tion signaling, to the base station or from the base station, if 
there is the Non-Acknowledgment information in the feed 
back information acquired by transmitting the newly-trans 
mitted data packet, when the data packet carried by each 
scheduled subframe of the multi-subframe scheduling is a 
newly-transmitted data packet. 

Furthermore, the continuous scheduling indication 
includes the number of all continuously-scheduled sub 
frames, or the number of continuously-scheduled subframes 
after the first scheduled subframe, and the data packet trans 
mission module may include a first process number acquiring 
Sub-module 921 and/or a second process number acquiring 
sub-module 922. 
The first process number acquiring sub-module 921 is used 

for selecting a minimum value from currently-available 
Hybrid Automatic Repeat Request process numbers as the 
Hybrid Automatic Repeat Request process number of a cur 
rently-scheduling subframe each time, according to the num 
ber of all continuously-scheduled subframes or the number of 
continuously-scheduled subframes after the first scheduled 
Subframe. The second process number acquiring Sub-module 
922 is used for selecting one of the currently-available Hybrid 
Automatic Repeat Request process numbers as the Hybrid 
Automatic Repeat Request process number of the currently 
scheduling subframe in an ascending order, according to the 
number of all continuously-scheduled subframes or the num 
ber of continuously-scheduled subframes after the first sched 
uled subframe and the Hybrid Automatic Repeat Request 
process number corresponding to the first scheduled Sub 
frame. 

Particularly, in one case, the first receiving sub-module 911 
may receive a higher layer signaling for notifying the terminal 
to start or to cancel the multi-subframe scheduling sent by the 
terminal, for example, a multi-subframe scheduling starting 
signaling of the higher layer, wherein the multi-subframe 
scheduling starting signaling may include a continuous 
scheduling indication; then receive the Physical Downlink 
Control Channel carrying the scheduling configuration 
parameter and the Hybrid Automatic Repeat Request process 
number corresponding to the first scheduled subframe sent by 
the base station. In another case, the first receiving Sub-mod 
ule 911 may receive the multi-subframe scheduling starting 
signaling of the higher layer sent by the base station, wherein 
the multi-subframe scheduling starting signaling is only used 
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for indicating the starting of the multi-subframe scheduling, 
but does not include the continuous scheduling indication, 
then the second receiving sub-module 912 receives the Physi 
cal Downlink Control Channel carrying the scheduling con 
figuration parameter, the continuous scheduling indication 
and the Hybrid Automatic Repeat Request process number 
corresponding to the first scheduled subframe sent by the base 
station. The determining module 93 may determine whether 
this scheduling is single-subframe scheduling or multi-Sub 
frame scheduling according to the downlink transmission 
control information format in the received Physical Downlink 
Control Channel. The first process number acquiring Sub 
module 921 and the second process number acquiring Sub 
module 922 may acquire a Hybrid Automatic Repeat Request 
process number corresponding to a current subframe, accord 
ing to the continuous scheduling indication and the Hybrid 
Automatic Repeat Request process number corresponding to 
the first scheduled subframe in each multi-subframe sched 
uling. For example, the first process number acquiring Sub 
module 921 selects a minimum value from currently-avail 
able Hybrid Automatic Repeat Request process numbers as 
the Hybrid Automatic Repeat Request process number of the 
currently-scheduling subframe each time, according to the 
number of all continuously-scheduled subframes or the num 
ber of continuously-scheduled subframes after the first sched 
uled subframe; or, the second process number acquiring Sub 
module selects one of the currently-available Hybrid 
Automatic Repeat Request process numbers as the Hybrid 
Automatic Repeat Request process number of the currently 
scheduling subframe in an ascending order, according to the 
number of all continuously-scheduled subframes or the num 
ber of continuously-scheduled subframes after the first sched 
uled subframe and the Hybrid Automatic Repeat Request 
process number corresponding to the first scheduled Sub 
frame in the continuous scheduling indication. If there is 
Non-knowledge information in the feedback information 
acquired by Scheduling newly-transmitted data packet of the 
Hybrid Automatic Repeat Request process number corre 
sponding to the currently-scheduling Subframe, the data 
packet transmission module 92 may receive the retransmis 
sion resource indication signaling including the Hybrid Auto 
matic Repeat Request process number corresponding to the 
Non-Acknowledge information sent by the base station. The 
base station may preset a retransmission delay time and send 
it to the terminal by carrying it in the retransmission resource 
indication signaling, or notify the terminal by other signaling. 
After the set retransmission delay time, the base station may 
schedule the retransmitted data packet of the Hybrid Auto 
matic Repeat Request process number included in the retrans 
mission resource indication signaling. 
The present embodiment may realize a multi-subframe 

scheduling by that the first receiving sub-module and the 
second receiving sub-module of the terminal receive the 
scheduling configuration parameter, the continuous schedul 
ing indication and the Hybrid Automatic Repeat Request 
process number corresponding to the first scheduled Sub 
frame sent by the base station, saving control signaling over 
head of the system and improving spectrum efficiency of the 
system. The data packet transmission module receives the 
retransmission resource indication signaling including the 
Hybrid Automatic Repeat Request process number corre 
sponding to the Non-Acknowledge in retransmission, and it 
may be more compatible with the existing system by adopting 
single-subframe scheduling. The control signaling overhead 
of the system may be further reduced and the performance of 
the system may be improved by adopting multi-subframe 
scheduling in retransmission. 
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FIG.11 is a schematic structure diagram of an embodiment 
of a system of multi-subframe scheduling according to the 
present invention. As shown in FIG. 11, the system of multi 
Subframe scheduling may include a base station 10 with any 
one of above structures and a terminal 20 with any one of 
above structures. 

Particularly, the base station 10 may send the terminal 20 a 
continuous scheduling indication, for example, the number of 
all continuously-scheduled subframes or the number of con 
tinuously-scheduled subframes after the first scheduled sub 
frame, by a higher layer signaling or a physical layer signal 
ing, and send the terminal 20 a scheduling configuration 
parameter and a Hybrid Automatic Repeat Request process 
number corresponding to a first scheduled subframe by a 
physical layer signaling, for example, a PDCCH. If the 
newly-transmitted data packet of a Hybrid Automatic Repeat 
Request process number corresponding to a currently-sched 
uling subframe is scheduled successfully, the feedback infor 
mation is Acknowledge information; otherwise the feedback 
information is Non-Acknowledge information. If there is the 
Non-Acknowledge information in the feedback information, 
the base station 10 sends the terminal 20 a retransmission 
resource indication signaling including the Hybrid Automatic 
Repeat Request process number corresponding to the Non 
Acknowledge information. The base station 10 may preset a 
retransmission delay time, and send it to the terminal by carry 
it in the retransmission resource indication signaling, or 
notify the terminal by other signaling. After the preset retrans 
mission delay time, the base station 10 may schedule a 
retransmitted data packet of the Hybrid Automatic Repeat 
Request process number included in the retransmission 
resource indication signaling. 
The present embodiment may realize multi-subframe 

scheduling by that the base station sends the scheduling con 
figuration parameters, the continuous scheduling indication 
and the Hybrid Automatic Repeat Request process number 
corresponding to the first scheduled subframe of the multi 
Subframe scheduling, saving control signaling overhead of 
the system and improving spectrum efficiency of the system. 
It may be more compatible with the existing system by adopt 
ing single-subframe scheduling in retransmission, while the 
control signaling overhead of the system may be further 
reduced and the performance of the system may be improved 
by adopting multi-subframe scheduling in retransmission. 
As for the specific method that the base station, terminal 

and system perform multi-subframe scheduling according to 
the embodiments of the present invention, refer to the related 
description and figures in the first embodiment to the fifth 
embodiment of the method of multi-subframe scheduling 
according to the present invention. 

Those skilled in the art may understand that all of or part of 
the steps of the method in any of the embodiments above may 
be implemented by a hardware relevant to a program or 
instruction. The program may be stored in a computer read 
able storage medium. The program executes the steps of 
above method embodiments when running. The storage 
medium may include various media which may store the 
program code. Such as ROM, RAM, or a magnetic disk, oran 
optical disk, etc. 

It should be noted that the foregoing embodiments are only 
illustrative, and not for use in limiting the technical Solution 
of the present invention. Although the present invention is 
described in detail with reference to the above embodiments, 
the persons of ordinary skills in the art should understand that 
modifications to the solutions recited in above embodiments 
or Substitutions to part of technical features therein are pos 
sible. Such modifications or substitutions will not make the 
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nature of corresponding solutions depart from the spirit and 
scopes of the solutions of the embodiments of the present 
invention. 
What is claimed is: 
1. A method of multi-subframe scheduling, comprising: 
sending to a terminal: a higher layer signaling carrying a 

continuous scheduling indication for indicating the 
number of continuously-scheduled subframes to notify 
the terminal to start or to cancel the multi-subframe 
scheduling, and a first Physical Downlink Control Chan 
nel (PDCCH) carrying a first Hybrid Automatic Repeat 
Request (HARO) process number corresponding to a 
first scheduled subframe and a scheduling configuration 
parameter of multi-subframe scheduling; 

acquiring, according to the first HARO process number 
and the continuous scheduling indication, a second 
Hybrid Automatic Repeat Request (HARQ) process 
number corresponding to a currently-scheduling Sub 
frame; 

performing, in the currently-scheduling Subframe, a data 
packet transmission of the second HARO process num 
ber using the scheduling configuration parameter, 
wherein the second HARQ process number is selected 
from currently-available HARQ process numbers 
according to the continuous scheduling indication and 
each scheduled subframe of the multi-subframe sched 
uling carries one data packet and utilizes the scheduling 
configuration parameter, 

acquiring information of an adjacent cell from an interface 
between base stations, wherein the information of the 
adjacent cell comprises one or more of the following: 
frequency domain position occupied by a second 
PDCCH allocated by a base station of the adjacent cell, 
transmission time and transmission power, or comprises 
one or more of the following: frequency domain position 
occupied by a first Physical Uplink Control Channel 
allocated by the base station of the adjacent cell, trans 
mission time and transmission power; and 

acquiring information of a strong interference cell whose 
interference level is higher than a set threshold value 
according to the information of the adjacent cell, allo 
cating coordinately a third PDCCH of the strong inter 
ference cell and the first PDCCH of the present cell in 
different subframes according to the information of the 
strong interference cell, and determining a scheduled 
subframe in which the base station of the present cell 
sends the first PDCCH of the multi-subframe schedul 
ing; or, allocating coordinately second Physical Uplink 
Control Channels of the strong interference cell and the 
present cell in different frequency bands which are not 
overlapped with each other. 

2. The method of multi-subframe scheduling according to 
claim 1, further comprising: 

setting the continuous scheduling indication in either a new 
increased bit or in a reused bit of the first PDCCH, 
wherein the reused bit is either a Redundancy Version 
field in a downlink resource indication of the first 
PDCCH or a padding bit in an uplink resource indication 
of the first PDCCH. 

3. The method of multi-subframe scheduling according to 
claim 1, further comprising: 

sending the terminal a semi-continuous Subframe schedul 
ing interval by a higher layer signaling in semi-continu 
ous scheduling. 

4. The method of multi-subframe scheduling according to 
claim 1, wherein the continuous scheduling indication com 
prises the number of all continuously-scheduled subframes or 
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the number of continuously-scheduled subframes after the 
first scheduled Subframe, and the process of acquiring the 
second HARQ process number comprises: 

Selecting a minimum value from currently-available 
HARO process numbers as the second HARQ process 
number of the currently-scheduling Subframe each time, 
according to the number of all continuously-scheduled 
subframes or the number of continuously-scheduled 
Subframes after the first scheduled subframe; or 

selecting one of the currently-available HARQ process 
numbers as the second HARQ process number of the 
currently-scheduling subframe in an ascending order, 
according to the number of all continuously-scheduled 
subframes or the number of continuously-scheduled 
Subframes after the first scheduled subframe and the first 
HARO process number corresponding to the first sched 
uled subframe. 

5. The method of multi-subframe scheduling according to 
claim 1, wherein the data packet carried by each scheduled 
Subframe of the multi-subframe scheduling is a newly-trans 
mitted data packet, the method further comprising: 

sending to the terminal a retransmission resource indica 
tion signaling carrying a third HARQ process number 
corresponding to Non-Acknowledgment information if 
there is the Non-Acknowledgment information in feed 
back information acquired by transmitting the newly 
transmitted data packet, and sending or receiving a 
retransmitted data packet of the third HARQ process 
number corresponding to the Non-Acknowledgment 
information in a retransmission subframe corresponding 
to the retransmission resource indication signaling, to 
the terminal or from the terminal. 

6. The method of multi-subframe scheduling according to 
claim 5, further comprising: 

Scheduling preferably the retransmitted packet in a same 
Scheduling subframe, if the newly-transmitted data 
packet and the retransmitted data packet are scheduled in 
the same scheduling Subframe. 

7. The method of multi-subframe scheduling according to 
claim 5, wherein the retransmission resource indication sig 
naling further comprises the number of all continuous 
retransmission subframes corresponding to continuous mul 
tiple pieces of the Non-Acknowledgment information or the 
number of continuous retransmission Subframes after a first 
retransmission subframe, if there are the continuous multiple 
pieces of the Non-Acknowledgment information in the feed 
back information acquired by transmitting the newly-trans 
mitted data packet. 

8. A base station, comprising: a transmitter and a processor, 
wherein: 

the transmitter is configured to send to a terminal a higher 
layer signaling carrying a continuous scheduling indica 
tion for indicating the number of continuously-Sched 
uled subframes to notify the terminal to start or to cancel 
the multi-subframe scheduling, and a first Physical 
Downlink Control Channel (PDCCH) carrying a first 
Hybrid Automatic Repeat Request (HARQ) process 
number corresponding to a first scheduled subframe and 
a scheduling configuration parameter of multi-subframe 
Scheduling; 

the processor is configured to acquire a second Hybrid 
Automatic Repeat Request (HARQ) process number 
corresponding to a currently-scheduling subframe 
according to the first HARQ process number corre 
sponding to the first scheduled subframe and the con 
tinuous scheduling indication, the transmitter is further 
configured to a data packet transmission of the corre 
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sponding second HARQ process number in the cur 
rently-scheduling Subframe by using the scheduling 
configuration parameter, the second HARQ is selected 
from currently-available HARQ process numbers 
according to the continuous scheduling indication, and 
each scheduled subframe of the multi-subframe sched 
uling carries one data packet and utilizes the scheduling 
configuration parameter, 

the processor is further configured to set the continuous 
Scheduling indication in either a new increased bit or in 
a reused bit of the first PDCCH, wherein the reused bit is 
either a Redundancy Version field in a downlink 
resource indication of the first PDCCH or a padding bit 
in an uplink resource indication of the first PDCCH: 

the transmitter is further configured to send the terminal a 
retransmission resource indication signaling carrying a 
third HARQ process number corresponding to Non 
Acknowledgment information, and send or receive a 
retransmitted data packet of the third HARQ process 
number corresponding to the Non-Acknowledgment 
informationina retransmission subframe corresponding 
to the retransmission resource indication signaling, to 
the terminal or from the terminal, if there is the Non 
Acknowledgment information in feedback information 
acquired by transmitting the newly-transmitted data 
packet, when the data packet carried by each scheduled 
subframe of the multi-subframe scheduling is a newly 
transmitted data packet; 

the processor is further configured to schedule preferably 
the retransmitted packet in a same scheduling Subframe, 
if the newly-transmitted data packet and the retransmit 
ted data packet are scheduled in the same scheduling 
Subframe; 

the transmitter is further configured to make the retrans 
mission resource indication signaling further comprise 
the number of all continuous retransmission subframes 
corresponding to continuous multiple pieces of the Non 
Acknowledgment information or the number of continu 
ous retransmission Subframes after a first retransmission 
subframe, if there are the continuous multiple pieces of 
the Non-Acknowledgment information in the feedback 
information acquired by transmitting the newly-trans 
mitted data packet; 

the processor is further configured to acquire information 
of an adjacent cell from an interface between base sta 
tions, the information of the adjacent cell comprising 
one or more of the following: frequency domain position 
occupied by a second PDCCH allocated by a base sta 
tion of the adjacent cell, transmission time and transmis 
sion power, or comprising one or more of the following: 
frequency domain position occupied by a first Physical 
Uplink Control Channel allocated by the base station of 
the adjacent cell, transmission time and transmission 
power, and acquiring information of a strong interfer 
ence cell whose interference level is higher than a set 
threshold value according to the information of the adja 
cent cell, and allocate coordinately a third PDCCH of the 
strong interference cell and the first PDCCH of the 
present cell in different subframes according to the 
information of the strong interference cell, and deter 
mine a scheduled subframe in which the base station of 
the present cell sends the first PDCCH of the multi 
Subframe scheduling; or, allocate allocating coordi 
nately second Physical Uplink Control Channels of the 
strong interference cell and the present cell in different 
frequency bands which are not overlapped with each 
other; 
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the transmitter is further configured to send a semi-persis 
tent subframe scheduling interval b a higher layer sig 
naling in semi-persistent scheduling. 

9. The base station according to claim 8, wherein the con 
tinuous scheduling indication comprises the number of all 5 
continuously-Scheduled Subframes, or the number of con 
tinuously-scheduled subframes after the first scheduled sub 
frame; 

the processor is configured to select a minimum value from 
currently-available HARQ process numbers as the sec- 10 
ond HARQ process number of the currently-scheduling 
Subframe each time, according to the number of all 
continuously-scheduled subframes or the number of 
continuously-scheduled subframes after the first sched 
uled subframe; or 15 

the processor is configured to is configured to select one of 
the currently-available HARQ process numbers as the 
second HARQ process number of the currently-sched 
uling subframe in an ascending order, according to the 
number of all continuously-scheduled subframes or the 20 
number of continuously-scheduled subframes after the 
first scheduled subframe and the first HARQ process 
number corresponding to the first scheduled subframe. 
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